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PROVIDING ELECTRONIC RECEIPTS FOR
VENDING MACHINE TRANSACTIONS

FIELD OF THE INVENTION

This mvention relates to conducting transactions using a
vending machine.

BACKGROUND OF THE INVENTION

The types of products that can be bought from automated
vending machines have increased considerably. The cost and
complexity of items that can be bought has also increased
significantly. For example, accessories to electronic devices
and expensive electronic devices themselves can now be
purchased from vending machines. Although a simple pur-
chase of a snack from a vending machine requires no
documentation, such as a receipt. A purchaser of an expen-
sive 1tem may wish to document the transaction in case a
return 1s needed or to obtamn reimbursement from an
employer, for example. Furthermore, 1t may be more impor-
tant for a customer to include the cost of an expensive 1tem
in a record of expenses for budgeting purposes.

In view of the foregoing, 1t would be an advancement in
the art to provided improved methods and systems for
providing receipts for vending machine transactions.

BRIEF DESCRIPTION OF THE

DRAWINGS

In order that the advantages of the invention will be
readily understood, a more particular description of the
invention will be rendered by reference to specific embodi-
ments illustrated 1n the appended drawings. Understanding,
that these drawings depict only typical embodiments of the
invention and are not therefore to be considered limiting of
its scope, the mvention will be described and explained with
additional specificity and detail through use of the accom-
panying drawings, in which:

FIG. 1 1s a schematic block diagram of a system for
performing methods 1n accordance with embodiments of the
invention;

FIG. 2 1s a block diagram of a computing device suitable
for implementing embodiments of the invention;

FIG. 3 1s a schematic block diagram of a vending
machine;

FIG. 4A 1s schematic block diagram of a server module in
accordance with an embodiment of the invention;

FIG. 4B 1s schematic block diagram of an alternative
embodiment of a server module 1n accordance with an
embodiment of the invention;

FIG. 5 1s schematic block diagram of a vending module
in accordance with an embodiment of the invention;

FIG. 6 1s a process flow diagram of a method for gener-
ating an electronic receipt by a vending machine 1n accor-
dance with an embodiment of the invention;

FIG. 7 1s a process flow diagram of a accessing an
clectronic receipt generated by a vending machine in accor-
dance with an embodiment of the invention;

FIG. 8 1s a process tlow diagram of a method for display-
ing an electronic receipt generated by a vending machine on
a user device 1 accordance with an embodiment of the
invention; and

FI1G. 9 1s a process flow diagram of an alternative method
for accessing an electronic receipt generated by a vending
machine 1n accordance with an embodiment of the inven-
tion.
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2
DETAILED DESCRIPTION

It will be readily understood that the components of the
invention, as generally described and illustrated in the
Figures herein, could be arranged and designed 1n a wide
variety of different configurations. Thus, the following more
detailed description of the embodiments of the invention, as
represented in the Figures, 1s not intended to limit the scope
of the invention, as claimed, but 1s merely representative of
certain examples of presently contemplated embodiments 1n
accordance with the invention. The presently described
embodiments will be best understood by reference to the
drawings, wherein like parts are designated by like numerals
throughout.

The mvention has been developed in response to the
present state of the art and, in particular, 1n response to the
problems and needs 1n the art that have not yet been fully
solved by currently available apparatus and methods.

Embodiments in accordance with the invention may be
embodied as an apparatus, method, or computer program
product. Accordingly, the invention may take the form of an
entirely hardware embodiment, an entirely software embodi-
ment (including firmware, resident software, micro-code,
etc.), or an embodiment combining software and hardware
aspects that may all generally be referred to herein as a
“module” or “system.” Furthermore, the mnvention may take
the form of a computer program product embodied 1n any
tangible medium of expression having computer-usable pro-
gram code embodied 1n the medium.

Any combination of one or more computer-usable or
computer-readable media may be utilized. For example, a
computer-readable medium may include one or more of a
portable computer diskette, a hard disk, a random access
memory (RAM) device, a read-only memory (ROM) device,
an erasable programmable read-only memory (EPROM or
Flash memory) device, a portable compact disc read-only
memory (CDROM), an optical storage device, and a mag-
netic storage device. In selected embodiments, a computer-
readable medium may comprise any non-transitory medium
that can contain, store, communicate, propagate, or transport
the program for use by or 1n connection with the instruction
execution system, apparatus, or device.

Computer program code for carrying out operations of the
invention may be written in any combination of one or more
programming languages, including an object-oriented pro-
gramming language such as Java, Smalltalk, C++, or the like
and conventional procedural programming languages, such
as the “C” programming language or similar programming
languages. The program code may execute entirely on a
computer system as a stand-alone soltware package, on a
stand-alone hardware unit, partly on a remote computer
spaced some distance from the computer, or entirely on a
remote computer or server. In the latter scenario, the remote
computer may be connected to the computer through any
type of network, including a local area network (LAN) or a
wide area network (WAN), or the connection may be made
to an external computer (for example, through the Internet
using an Internet Service Provider).

The mvention 1s described below with reference to flow-
chart 1llustrations and/or block diagrams of methods, appa-
ratus (systems) and computer program products according to
embodiments of the invention. It will be understood that
cach block of the flowchart illustrations and/or block dia-
grams, and combinations of blocks in the flowchart 1llustra-
tions and/or block diagrams, can be implemented by com-
puter program instructions or code. These computer
program instructions may be provided to a processor of a
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general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor ol the computer or other programmable data
processing apparatus, create means for implementing the
functions/acts specified 1n the flowchart and/or block dia-
gram block or blocks.

These computer program instructions may also be stored
in a computer-readable medium that can direct a computer
or other programmable data processing apparatus to function
in a particular manner, such that the instructions stored in the
computer-readable medium produce an article of manufac-
ture including instruction means which implement the func-
tion/act specified 1n the flowchart and/or block diagram
block or blocks.

The computer program instructions may also be loaded
onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be per-
formed on the computer or other programmable apparatus to
produce a computer implemented process such that the
instructions which execute on the computer or other pro-
grammable apparatus provide processes for implementing
the functions/acts specified in the flowchart and/or block
diagram block or blocks.

Embodiments can also be implemented 1n cloud comput-
ing environments. In this description and the following
claims, “cloud computing” 1s defined as a model {for
enabling ubiquitous, convenient, on-demand network access
to a shared pool of configurable computing resources (e.g.,
networks, servers, storage, applications, and services) that
can be rapidly provisioned via virtualization and released
with minimal management eflort or service provider inter-
action, and then scaled accordingly. A cloud model can be
composed of various characteristics (e.g., on-demand seli-
service, broad network access, resource pooling, rapid elas-
ticity, measured service, etc.), service models (e.g., Software
as a Service (“SaaS”), Platform as a Service (“PaaS”),
Infrastructure as a Service (“laaS™), and deployment models
(e.g., private cloud, community cloud, public cloud, hybrid
cloud, etc.).

FIG. 1 1illustrates a system 100 1 which methods
described hereinbelow may be implemented. The system
100 may include one or more server systems 102a, 1025 that
may be embodied as one or more server computers each
including one or more processors that are 1 data commu-
nication with one another. The server system 102a, 1025
may be in data communication with one or more user
computers 104a, 1045 and one or more point of sale (POS)
devices 106a, 1065. In the methods disclosed herein, the
user computers 104a, 1045 are advantageously mobile
devices such as a mobile phone or tablet computer. As
known 1n the art, many mobile phones and tablet computers
also 1include cameras that can be used to scan optical codes
such as barcodes, a two dimensional bar code (e.g. quick
response (QR) codes), or textual information. In some
embodiments, some or all of the methods disclosed herein
may be performed using a desktop computer or any other
computing device as the user computer 104a, 1045. For
purposes of this disclosure, discussion ol communication
with a user or entity or activity performed by the user or
entity may be interpreted as communication with a computer
104a, 1045 associated with the user or entity or activity
taking place on a computer associated with the user or entity.

A POS 106a may be located within a store and may be
part of a POS network. For example, a POS 106a may
include an electronic cash register. In some embodiments, a
POS 1064 may be operable to process online transactions. In
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4

some embodiments, separate computers of the server system
102a may handle communication with the user computers
104a, 1045 and POS 106a. A POS 10656 may be embodied
as an automated vending machine and may be located 1n a
store or any other location where power 1s available.

Some or all of the server systems 102a, 1025, user devices
104a, 1045, and POS 1064, 1066 may communicate with
one another by means of a network 108. The network 108
may be embodied as a peer-to-peer wireless connection
between devices, a connection through a local area network
(LAN), WiF1 network, the Internet, or any other communi-
cation medium or system.

The server system 102a may be associated with a mer-
chant, or other entity, providing one or both of electronic
receipt archiving and purchase activity-monitoring services.
In some embodiments, the same entity that operates a POS
106a within a store may also own or control a POS 1065
embodied as a vending machine. In other embodiments, the
POS 1066 1s managed by a diflerent entity and interaction
with the POS 10654 1s handled by a server system 1025 that
1s owned or controlled by a different entity than the server
system 102a.

FIG. 2 1s a block diagram illustrating an example com-
puting device 200. Computing device 200 may be used to
perform various procedures, such as those discussed herein.
A server system 102, user computer 104a, 1045, and POS
106a, 1060 may have some or all of the attributes of the
computing device 200. Computing device 200 can function
as a server, a client, or any other computing entity. Com-
puting device can perform various monitoring functions as
discussed herein, and can execute one or more application
programs, such as the application programs described
herein. Computing device 200 can be any of a wide variety
of computing devices, such as a desktop computer, a note-
book computer, a server computer, a handheld computer,
tablet computer and the like.

Computing device 200 includes one or more processor(s)
202, one or more memory device(s) 204, one or more
interface(s) 206, one or more mass storage device(s) 208,
one or more Input/Output (I/0) device(s) 210, and a display
device 230 all of which are coupled to a bus 212. Processor
(s) 202 include one or more processors or controllers that
execute mstructions stored 1n memory device(s) 204 and/or
mass storage device(s) 208. Processor(s) 202 may also
include various types of computer-readable media, such as
cache memory.

Memory device(s) 204 include various computer-readable
media, such as volatile memory (e.g., random access
memory (RAM) 214) and/or nonvolatile memory (e.g.,
read-only memory (ROM) 216). Memory device(s) 204 may
also include rewritable ROM, such as Flash memory.

Mass storage device(s) 208 include various computer
readable media, such as magnetic tapes, magnetic disks,
optical disks, solid-state memory (e.g., Flash memory), and
so forth. As shown m FIG. 2, a particular mass storage
device 1s a hard disk drive 224. Various drives may also be
included 1n mass storage device(s) 208 to enable reading
from and/or writing to the various computer readable media.
Mass storage device(s) 208 include removable media 226
and/or non-removable media.

I/0 device(s) 210 include various devices that allow data
and/or other information to be input to or retrieved from
computing device 200. Example I/O device(s) 210 include
cursor control devices, keyboards, keypads, microphones,
monitors or other display devices, speakers, printers, net-
work interface cards, modems, lenses, CCDs or other image
capture devices, and the like.
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Display device 230 includes any type of device capable of
displaying information to one or more users of computing
device 200. Examples of display device 230 include a
monitor, display terminal, video projection device, and the
like.

Interface(s) 206 include various interfaces that allow
computing device 200 to interact with other systems,
devices, or computing environments. Example interface(s)
206 1nclude any number of different network interfaces 220,
such as interfaces to local area networks (LANs), wide area
networks (WANs), wireless networks, and the Internet.
Other interface(s) include user interface 218 and peripheral
device interface 222. The interface(s) 206 may also include
one or more user interface elements 218. The interface(s)
206 may also include one or more peripheral interfaces such
as 1tertaces for printers, pointing devices (mice, track pad,
etc.), keyboards, and the like.

Bus 212 allows processor(s) 202, memory device(s) 204,
interface(s) 206, mass storage device(s) 208, and I/O device
(s) 210 to communicate with one another, as well as other
devices or components coupled to bus 212. Bus 212 repre-

sents one or more of several types of bus structures, such as
a system bus, PCI bus, IEEE 1394 bus, USB bus, and so

torth.

For purposes of illustration, programs and other execut-
able program components are shown herein as discrete
blocks, although it 1s understood that such programs and
components may reside at various times 1n different storage
components of computing device 200, and are executed by
processor(s) 202. Alternatively, the systems and procedures
described herein can be mmplemented in hardware, or a
combination of hardware, software, and/or firmware. For
example, one or more application specific integrated circuits
(ASICs) can be programmed to carry out one or more of the
systems and procedures described herein.

FIG. 3 illustrates a schematic block diagram of a POS
1066 embodied as a vending machine. In particular, the POS
1066 may be embodied as a POS 1065 suitable for selling
high end items and for performing functionality described
herein. The POS 1065 may include a controller 300. A
controller 300 may include suflicient logical and computing
capacity to perform methods as described herein. The con-
troller 300 may include some or all of the attributes of a
computing device 200. The POS 1065 may include a selec-
tion interface 302 for receiving a customer selection and
communicating the selection to the controller 300. The
selection 1nterface 302 may be embodied as buttons posi-
tioned adjacent a receptacle storing a particular item, a key
pad, touch screen, or any other interactive element suitable
for rece1ving a user selection as known in the art of vending
machines and computing devices.

The controller 300 may be operably coupled to a payment
receiver 304. A payment receiver 304 may include one or
more devices capable of receiving tender of one or more of
cash, coins, credit cards, or other payment method. The
payment receiver 304 may further include a device for
receiving payment information wirelessly or optically as
known 1n the art. The payment receiver 304 may receive
actual payment 1n the form of coins or bills and transmuit
notification of an amount received to the controller. Alter-
natively or additionally, the payment receiver 304 may
receive mput ol payment mformation and submit such
information to the controller 300 for actual processing of
payment.

The controller 300 may also be operably coupled to an
actuator 306 that includes a motor or some other transducer
tor dispensing or otherwise providing a purchasing customer
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6

access to a purchased item. For example, the actuator 306
may unlock a door or hatch opposite of which 1s a purchase
product. The actuator 306 may also urge a purchased product
outward from a vending machine POS 1065. For example,
as 15 common 1n many vending machines, the actuator 306
may revolve a spiral 310 having products 308 positioned in
the coils thereof, such that products are urged one at a time
outwardly. Any actuator 306 and dispensing apparatus
known 1n the art of vending machines may be used in
accordance with methods described herein.

In some embodiments, a vending machine may sell intan-
gible assets that are represented electronically, e.g. elec-
tronic tickets, electronic gift carts, music, videos, or the like.
In such embodiments, the actuator 306 may be omitted. In
such embodiments, purchase of a product may instead
invoke transmission of electronic assets or data enabling
access of electronic assets to a user computing device 104a,
1046 or otherwise associating such data with an account
associated with a purchasing user.

The controller 300 may also be operably coupled to a
display device 312. The display device 312 may be embod-
ied as a screen, light emitting diode array, digital read out,
or the like. The display device 312 may be embodied as
touch screen such that the selection interface 302 and
display device 312 are embodied in the same device. The
display device 312 may include a printer operable to print
out symbolic mnformation.

The controller 300 may also be operably coupled to one
or more environmental sensors 314. The sensors 314 may
include any sensor capable of detecting an environment of a
POS 10654, such as a camera, thermal sensor, microphone,
motion sensor, or the like. The sensor 314 may be positioned
and oriented eflective to detect a user standing 1n front of the
POS 1065 when purchasing an item.

Referring to FIG. 4A, a server system 102a, 1026 may
host or access a server module 400a. A server module 400a
may host or access user accounts 402. The user accounts 402
may store or be associated with transaction data and other
information for a user. For example, the user account 402
may include account information such as a username, pass-
word, demographic information (age, gender, etc.), gathered
taste and preference data, and the like.

The user account 402 may additionally include a purchase
history 406. The purchase history 406 may include one or
more of online transactions, transactions conducted at a POS
106a and reported to the server system 102a, and transac-
tions conducted at a vending machine POS 1065 and
reported to the server system 102a. The records of transac-
tions in the purchase history 406 may include information
such as a purchased product, purchase price, payment
method, POS i1dentifier and/or location, and the like. Where
a transaction 1s reported by a vending machine POS 1065,
the transaction record may additionally include one or more
of an identifier of the vending entity, a location of the
vending machine.

The user account 402 may store any other data that may
be generated or used by a user when interacting with a
merchant. For example, shopping lists 408, payment data
410, or other information. Where a merchant provides one or
more websites or applications, the user account 402 may
include data relating to these interfaces.

The server module 400a may 1nclude or access a reporting,
module 412. The reporting module 412 may receive trans-
action data as reported by any of a POS 106a, a POS 1065,
a user computing device 104a, 104H, and a server system
1026 owned or operated by different entity. The reporting
module 412 may receive such mformation due to unsolicited
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notification or may solicit transaction data in accordance
with methods described herein.

The server module 400q¢ may include an access module
414. The access module 414 may enable access to a user
account 402. The access module 414 may implement a web
server that may be accessed by means of a browser execut-
ing on a user computing device 104a, 1045. Alternatively,
the access module 414 may provide access to transaction
data by interfacing with a dedicated merchant application
executing on a user computing device 104aq, 1045. The
access module 414 may perform such functions as authen-
ticating a user, establishing network connections, receiving,
requests for data from the user computing device 104a, 1045
and forwarding responses to requests to the user computing
device.

The server module 400 may include an advertising
module 416. The advertising module 416 may select adver-
tisements for display along with requested transaction data.
For example, where transaction data 1s requested with
respect to a particular product, advertisements may be
selected that relate to one or more of that product, the
manufacturer of the product, a product category of the
product, the demographic of the requesting user, the trans-
action history of the requesting user, a taste profile of the
user, or the like. In instances where transaction data 1is
requested for a transaction conducted at a POS 1065 oper-
ated by a different entity than a merchant hosting the server
module 400q, the advertising module 416 may selected
advertisements relating to that entity, request advertisements
from that entity for insertion, or otherwise select advertise-
ments that promote that entity and 1ts products.

Referring to FIG. 4B, 1mn some embodiments, a server
system, such as a server system 1025 for an entity operating
vending machine POSs 1065, may host a server module
4006 that one or both of does not obtain user 1dentifying
information or does not record or store such information. For
example, at a vending machine transaction where cash 1s
used, no user information may be obtained for association
with the transaction. In such embodiments, a server module
4005 may store or access transaction records 418 as received
from a vending machine POS 1065. For example a trans-
action record 418 may include such information as an
identifier 420 of a product, a purchase time 422, a unique
transaction 1dentifier 424, and an 1dentifier 426 of the POS
1065 where the transaction occurred. In some embodiments,
the transaction identifier 424 may be globally unique, either
with respect to all transactions conducted by the entity
owning or controlling the vending machine POS 1065 or for
all transactions by all entities participating in a transaction
numbering system.

The server module 4006 may 1nclude one or more of a
reporting module 428, access module 430, and advertising,
module 432 that operate 1n a similar manner to correspond-
ing modules of the server module 400q. In particular, the
access module 430 may response to requests by the server
module 400a 1n accordance to methods described herein.
Likewise, the advertising module 432 may provide adver-
tisements to the server module 400a for display with trans-
action data as discussed above with respect to the advertis-
ing module 416. The advertising module 432 may provide
advertisements periodically for subsequent usage or may
respond with advertisements on-demand for a specific
request to view transaction data.

FIG. § illustrates a vending module 500 that may be
hosted or accessed by a controller 300 of a vending machine
POS 106b. The vending module 500 may include a payment
module 502. The payment module 502 may receive payment
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information from a payment receiver 304, such as in the
form a credit card number or other electronic account
number communicated to the payment receiver 304 by
means of a magnetic strip, optical code, wireless transmis-
sion or the like. The payment module 502 may further be
operable to interface with a payment processing entity in
order to transfer a purchase price amount from the received
clectronic account to the owner or operator of the vending
machine POS 10656. The payment module 502 may product
an output indicating that payment has received, or that
payment was not successiully received.

A dispensing module 504 receives the output from the
payment module indicating that payment was receirved and,
in response, actuates the POS 1065 efiective to dispense, or
allow access, to a product selected by a customer. A report-
ing module 506 1s operable to communicate data describing
a transaction to a server system 102a, 1025. The information
reported may include some or all of the transaction data 418
described with respect to FIG. 4B.

The vending module 500 may include a formatting mod-
ule 508 that 1s operable to encode data in an optical code
displayed on the display device 312 of the vending machine
POS 106b. The optical code may be a bar code, two
dimensional bar code (e.g., quick response (QR) code) or
other optical encoding of information. The information may
be a transaction 1dentifier, or an 1dentifier that can be mapped
to the transaction identifier for a transaction. The optical
code may also encode some or all of the other items of
transaction data 418 for a transaction. In some embodiments,
the optical code may encode a URL that, when accessed,
retrieves a web page including transaction data 418 for the
transaction. The display module 510 may present the optical
code upon conclusion of a transaction for which the optical
code encodes information. The display module 510 may
invoke display of the optical code on the display device 312
of the vending machine POS 1065.

The proximity module 512 may be operable to detect one
or both of arrival, presence, and departure of a customer
proximate the vending machine POS 1065. The proximity
module 512 may take as an mput of one or more environ-
mental sensors 314. For example, where the environmental
sensor 1s a camera, the proximity module may detect prox-
imity of a customer based on the presence of the customer
in an 1mage output by the camera. Where the environmental
sensor 314 1s a microphone, proximity may be detected by
detecting audible behaviors such as breathing and move-
ment. Where the environmental sensor 314 i1s a thermal
sensor, then the output of the thermal sensor may be used to
detect warmth from a customer or the absence of thereof to
detect proximity. In some embodiments, a proximity module
512 may use outputs from multiple environmental sensors 1n
order to determine whether a customer 1s proximate the
vending machine POS 106b.

FIG. 6 illustrates an example of a method 600 that might
be executed by a vending machine POS 1065. The method
600 may include receiving 602 an item selection and rece1v-
ing 604 payment. An actuator 306 may then be actuated 606
in order to dispense or allow access to the selected 1item. The
transaction may be reported 608, such as to a server system
1025, or a server system 102a. In some embodiments, only
an optical code 1s used to retrieve transaction nformation
and reporting 608 by the vending machine POS 1065 may be
omitted. As already noted, a vending machine POS 1065
may be operated by a separate entity than the entity oper-
ating an 1n-store POS 106a. Accordingly, reporting 608 may
include reporting the transaction to a server system 1025
operated by an entity that operates the vending machine POS
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1066 with the transaction being subsequently reported to a
server system 102a for a merchant according to methods
described herein.

The method 600 may include formatting 610 an electronic
receipt. Formatting 610 an electronic receipt may include
generating an optical code adhering to a protocol 1n order to
encode one or more details of a transaction. For example,
transaction data may be encoded as a bar code, two dimen-
sional bar code (e.g., a quick response (QR) code), or some
other optical code. Formatting 610 the electronic receipt
may include encoding an identifier that may be used to
access actual transaction data or may include encoding some
or all of the transaction data. Formatting 610 the electronic
receipt may include encoding a uniform resource locator
(URL) that, when accessed, can be used to retrieve reported
608 transaction data.

The formatted 610 clectronic receipt may then be dis-
played 612 on a display device 312 of the vending machine
POS 1065. For example, the optical code may be displayed
on a screen. Displaying 612 the electronic receipt may
include displaying additional information such as one or
more details of a transaction. Displaying 612 the electronic
receipt may include displaying a text prompt to a user to take
a picture of the electronic receipt. An audible prompt to take
a picture may additionally or alternatively be displayed.

The method 600 may include detecting 614 departure of
a customer following conclusion of a transaction. Detecting
614 departure may include detecting movement of the
customer away from a the vending machine POS 1066 1n
images captured by a camera mounted to the vending
machine POS 1065. Detecting 614 departure may include
detecting the absence of thermal radiation using a thermal
sensor, detecting, detecting a lack of motion adjacent the
vending machine POS 1065 using a motion sensor, or any
other means for detecting presence or absence of a customer.
Upon detecting 614 departure, display of the electronic
receipt may be ended 616 to prevent capture of the electronic
receipt by another. In some embodiments, the electronic
receipt may be displayed for a fixed time after conclusion of
a transaction and then removed without regard to any
measure of proximity. In some embodiments, the electronic
receipt may be displayed until one of a time period from
conclusion of the transaction has elapsed and departure 1s
detected.

FI1G. 7 illustrates a method 700 that may be executed on
a user computing device 104a, 104H6 or may be performed
with an 1nterface provided on a user computing device 104aq,
1045, such as a user computing device 104a, 1045 embodied
as a mobile phone or tablet computer. The method 700 may
include detecting 702 an electronic receipt. Detecting 702 an
clectronic receipt may include receiving a picture of an
clectronic receipt displayed on a vending machine POS 10656
using a camera of a mobile computing device and extracting,
the electronic receipt according to an optical code protocol.
The method 700 may further include decoding 704 the
clectronic receipt to extract data encoded therein. In some
embodiments, the entirety of accessible transaction data may
be encoded 1n the electronic receipt such decoding 704 1s
suilicient to provide access to the transaction data.

Where the electronic receipt encodes an identifier or other
code, this identifier may be extracted and then used to
retrieve 706 the transaction data. For example, retrieving
706 transaction data may include transmitting the extracted
identifier to a server system 102b. The server system 10256
may then retrieve the transaction data corresponding to the
extracted i1dentifier and transmits the transaction data to the
user computer 104q, 1045. In other embodiments, the
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extracted identifier may be transmitted to a server system
102a operated by someone other than the entity operating
the POS 106b. In such embodiments, the server system 102a
may retrieve the transaction data corresponding to the
extracted 1dentifier from the server system 1025 correspond-
ing to the POS 1065. In some embodiments, the extracted
identifier may include suilicient information to enable the
server system 102q to identily the server system 102a from
which to request the transaction data. Once retrieved, the
transaction data can be stored locally on the requesting user
computing device 104q, 1045b. The transaction data may also
be displayed 708 on retrieval or at a later time upon request
of a user.

FIG. 8 1llustrates a method 800 that may be performed by
a user computing device 104q, 1045 or performed elsewhere

with an interface provided on the user computing device
104a, 1045. The method 800 may include detecting 802 an

clectronic receipt and decoding 804 the electronic receipt 1n
the same manner as described with respect to FIG. 7.

The method 800 may include transmitting 806 a transac-
tion i1dentifier, obtained from decoding 804 the electronic
receipt, to a server, such as a server system 102a or server
system 102b. In response to the request, one or both of
transaction data corresponding to the transaction i1dentifier
and associated content may be received 808. The associated
content may 1nclude advertisements, offers, product recom-
mendations, or any other data that may be relevant to a
transaction. The method 800 may include displaying 810 the
transaction data and displaying 812 the associated content.
The method 800 may be executed 1n instances where trans-
action data 1s also available on the user computing device
104a, 1045 performing the method 800. In such embodi-
ments, the method 800 may be used upon display of this
information 1 order to retrieve associated content for
enriching display of the transaction data.

FIG. 9 illustrates a method 900 that may be executed by
a server system 102q that 1s not the entity that operates or
controls a vending machine POS 1065. Alternatively, the
method 900 may be executed elsewhere with an interface
provided to the server system 1025. The method 900 may be
invoked upon receiving a request for transaction data from
a user computing device 104a, 1045.

The method 900 may include receiving a request 902 for
transaction data, such as from a user computing device 104aq,
104H. The request may include a transaction identifier.
Transaction data corresponding the transaction identifier
may then be retrieved 904. Where the transaction 1dentifier
corresponds to a ftransaction conducted on a vending
machine POS 1065 owned or controlled by a different entity,
retrieving 904 may include requesting this information from
a server system 1026 corresponding to the vending machine
1065. The request may include the transaction 1identifier. The
transaction data returned by the server system 10256 to the
server system 102q. In some embodiments, the server sys-
tem may store transaction data received from the server
system 1025 on a user’s behalf 1n a user account associated
with the user.

The method 900 may include identifying 906 a vending
entity, either from the transaction identifier itself or the
received transaction data, or some other means. Advertise-
ments may then be selected 908 corresponding to the
identified 906 vending entity. This may include requesting
an advertisement from the vending entity 1n response to the
received 902 request and receiving one or more advertise-
ments 1n response. Selection 908 may additionally or alter-
native include selecting one or more advertisements corre-
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sponding to the 1dentified vending entity from a collection of
advertisements already stored or accessible by the server
system 102a.

The method 900 may then include one or both of trans-
mitting 910 the requested transaction data and transmitting
912 the selected advertisements. Upon receipt of one or both
of the transaction data and selected advertisements, these
may be displayed on the requesting user computing device
104a, 1045.

The mmvention may be embodied in other specific forms
without departing from 1ts spirit or essential characteristics.
The described embodiments are to be considered 1n all
respects only as illustrative, and not restrictive. The scope of
the invention 1s, therefore, indicated by the appended claims,
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

The invention claimed 1s:

1. A vending machine system comprising:

a vending machine comprising;:

a product receptacle storing a plurality of products;

a dispensing system selectively engaging the plurality
of products;

a product selection interface;

a payment receirving device; and

a display device; and

a server operably coupled to the vending machine, the

server mncluding a database, the database including a

plurality of transaction records and a controller, the

controller being programmed to:

receive a product selection from the product selection
interface;

receive a noftification of receipt of payment from the
payment recerving device;

activate, after the noftification of receipt has been
recerved, the dispensing system to dispense a dis-
pensed product of the plurality of products corre-
sponding to the product selection;

store a transaction record within the database including
an 1dentity of the dispensed product, when the dis-
pensed product was sold by the vending machine,
and an amount paid for the dispensed product at the
vending machine;

aiter the notification of receipt has been received, begin
displaying on the display device an optical code
encoding a URL that, when accessed, retrieves a web
page i1dentifying the dispensed product, when the
dispensed product was sold by the vending machine,
and the amount paid for the dispensed product at the
vending machine from the transaction record within
the database; and

stop displaying the optical code upon a determination
that a customer has departed from the vending
machine.

2. The vending machine system of claim 1, wherein the
vending machine system further comprises at least one
environmental sensor operably coupled to the controller; and

wherein the controller 1s further programmed to:

detect the departure of the customer from proximate the
vending machine according to an output of the at
least one environmental sensor; and

stop displaying the optical code 1n response to detecting
the departure of the customer.

3. The vending machine system of claim 2, wherein the at
least one environmental sensor 1s a camera.

4. The vending machine system of claim 2, wherein the at
least one environmental sensor 1s a thermal sensor.
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5. The vending machine system of claim 2, wherein the at
least one environmental sensor 1s a microphone.

6. The vending machine system of claim 1, wherein the
controller 1s further configured to display on the display
device the optical code 1dentifying a transaction for sale of
the dispensed product and further comprises mvoking dis-
play of a two dimensional bar code.

7. The vending machine system of claim 1, the controller
turther configured to generate advertisements corresponding
to a provider of the vending machine with the transaction
record.

8. A method of utilizing a vending machine system that
includes a vending machine including a product receptacle
storing a plurality of products, a dispensing system selec-
tively engaging the plurality of products, a product selection
interface, a payment receiving device, and a display device,
and a server coupled to the vending machine, the server
including a plurality of user accounts and a plurality of
transaction records and a controller, the method comprising;:

recerving a product selection from the product selection

intertace:

recerving a notification of receipt of payment from the

payment receiving device;

activating, after the notification of receipt has been

received, the dispensing system to dispense a dispensed
product of the plurality of products corresponding to
the product selection;
storing a transaction record within a database including an
identity of the dispensed product, when the dispensed
product was sold by the vending machine, and an
amount paid for the dispensed product at the vending
machine;
alter the notification of receipt has been received, begin
displaying on the display device an optical code encod-
ing a URL that, when accessed, retrieves a web page
identifying the dispensed product, when the dispensed
product sold by the vending machine and the amount
paid for the dispensed product at the vending machine
from the transaction record within the database; and

stop displaying the optical code upon a determination that
a customer has departed from the vending machine.

9. The method of claim 8, further comprising, receiving,
through the web page, advertisements corresponding to a
provider of the vending machine with the transaction record.

10. The method of claim 8, wherein the optical code 1s a
two dimensional bar code.

11. The method of claim 8, wherein the vending machine
system further comprises at least one environmental sensor
operably coupled to the controller, the method further com-
prising steps of:

detecting the departure of the customer from proximate

the vending machine according to an output of the at
least one environmental sensor; and

stopping display of the optical code 1n response to detect-

ing the departure of the customer.

12. The method of claim 11, wherein the at least one
environmental sensor 1s a camera.

13. The method of claim 11, wherein the at least one
environmental sensor 1s a thermal sensor.

14. The method of claim 11, wherein the at least one
environmental sensor 1s a microphone.

15. A vending machine system comprising:

a vending machine comprising:

a product receptacle storing a plurality of products;

a dispensing system selectively engaging the plurality
of products;

a product selection interface;
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a payment receiving device;
a display device;
at least one environmental sensor; and
a server operably coupled to the vending machine, the
server mncluding a database, the database including a

plurality of transaction records and a controller, the
controller being programmed to:

receive a product selection from the product selection
interface;

receive a notification of receipt of payment from the
payment recerving device;

activate, after the noftification of receipt has been
recerved, the dispensing system to dispense a dis-
pensed product of the plurality of products corre-
sponding to the product selection;

store a transaction record within the database including
an 1dentity of the dispensed product, when the dis-
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pensed product was sold by the vending machine,
and an amount paid for the dispensed product at the
vending machine;

after the notification of receipt has been recerved, begin
displaying on the display device an optical code
encoding a URL that, when accessed, retrieves a web
page i1dentifying the dispensed product, when the
dispensed product was sold by the vending machine,
the amount paid for the dispensed product, and
advertisements corresponding to a provider of the
vending machine at the vending machine from the
transaction record within the database; and

detect departure of a customer from proximate the
vending machine according to an output of the at
least one environmental sensor; and

end display on the display device of the optical code 1n
response to detecting the departure of the customer.
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